Plasminogen activators and their inhibitors in the neuromuscular system: I. Developmental regulation of plasminogen activator isoforms during in vitro myogenesis in two cell lines.
Plasminogen activators (PAs), were estimated qualitatively and quantitatively in two different clonal murine skeletal muscle cell lines. Both cell lines produced the two major types of PAs found in mammalian cells, urokinase-type (uPA) and tissue type (tPA). These two lines are models for the study of myogenesis in vitro, but differ in several growth and differentiation characteristics. Because of their possible involvement in these characteristics we assayed the expression of PAs in both cell systems during development in culture. Utilizing fibrin zymography two isoforms of tPA were detected. One co-migrated with human tPA at 75 kd and another may represent a tPA:inhibitor complex at 105 Kd. Several isoenzymes of uPA were detected and these changed depending on whether cell homogenates or conditioned medium was analyzed and whether myogenic cells were at single-cell myoblast or multi-nucleated myotube stage. Species-specific antisera to mouse uPA identified 4 uPA bands in muscle cell medium and 5 in cell layers. Antigenic uPA bands also varied depending on stage of myogenesis. Quantitative amidolytic studies using chromogenic substrates showed that maximal PA activity, both uPA and tPA, occurred at the time of myoblast fusion. Furthermore, uPA activity in membranes increased during myogenesis, while both uPA and tPA in medium decreased after fusion. These studies indicate that muscle PA expression is developmentally regulated and may correlate with growth and differentiation in skeletal muscle.